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(54)Title: METHOD FOR FORMING FULL-LENGTH cDNA LIBRARY 
(57) Abstract 

A method lor forming a cDN A library corresponding to the fiill-Icngth mRNA which comprises Ihe step of fbrniing KNA-DNA 
complexes through reverse transcription of primers with the use of the mRNA as a template; the step of chemically binding a molecule 
serving as a tag to the dio! structure located in the 5'Cap (^"GpppN) site of the mRNA constituting the RNA-DNA complexes; and the step 
of separating the RNA-DNA complex having the DNA corresponding to the full-length mRNA from among the RNA-DNA complexes 
having the lagging molecule bonded thereto by taking advantage of the function of the tagging molecule. In this method, a full-length cDNA 
library is formed by efficiently labeling the 5'Cap site via a protein/enzyme reaction. Thus, a decrease in the efficiency of synthesizing the 
full-length cDNA due to the cleavage of the mRNA can be avoided and, consequently, the full-length cDNA can be synthesized at an 
elevated efficiency. 
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Edcry et al. , 'An Efficient Strategy To Isolate Full-Length cDNAs Based 
on an mRNA Cap Retention Procedure (CAPture)" . MCB, 15. 3363-3371. 1995.)> 
ttz5' Cap (DfS.^^'^^^cdH\^T Jlti y t r 9 --tr'CJ: «9 'J >&^^[5^iL. 

>SS/)<Kltti-^-^C ch^^ijffl L fc:5"/i(K. Maruyama et al. . "Oligo-capping: a 
simple method to replace the cap structure of eukaryotic mRNAs with 
oligoribonucleotides" , Gene. 138, 171-174. 1995., S. Kato et al. . 
"Construction of a human full-length cDNA bank". Gene. 150, 243-250. 
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tSl^^nZ-cmRNA^W^j-S RNA-DNA fI1%^*/J^ ^.^lirScDNA-^ -f 'J -^flPfiK^-^o 
:4^»]tD:^y^:0!|«(-cl:. RNA-DNA tS^f^^tf^i^Jc L /c^^l:^CmRNA^ ^ -y ^■■5ti^T:1f 
C iC^^o RNA-DNA ^^^T7-iJ y Km^tfi. niRNA^ -y y5^^-Utit^-^-S 

T:-^. ^«rS^, ^^g:cDNAc7)^/5i!c^:^j^^i^i6SC<!:;:)<T-^;So 

^ -y ^■•5>-=F<7)mRNA05- Cap h'^OiSS^Ji. 13 2 {C^f ct-^tcV 
5' Cap ^t-Y b(7)'y-^-Jimm^mitnL m^^l:^^ m3 0mmi- h U-t^ACNalO,) 

d-toorti. niRNA/j<RNA-DNA -y KtgitfC J; i9l*B$^nTO.S C i^^M^^. 

JilS t 9 y ^'^=Ft LTti. t >*5ff5^ 

(m> 1 ©cDNAii(7:)^/55c CRNA-DNA fl^f4^i?5^^) 
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©RNA DNA m-^i^^O^mKMCD 'J tI" - JlMO) f^f -f- > ft 
(D'J rf;- .7 ^ 1^7'- -tf" I (RNase I) -/Pf-fL 
®^^^cDNA^t^{*(7Jt« (T f > f - X'^f^ffl ,) 
©RNase II fi^^l: (T f>= > f-X7;^ ^,60— Tt^lgcDNAO^t^l) 

Z.tf}<'c^Z>o ^fz. oligo dT^cD:/5-r -^-^ffH-^/ci^lE^V^JCJ: SKNA-DNA 
II^{*cD JT:^i5ic(i . W-t. (c ct »9 It -9 C > ;(><-c ^ ^ o 

o , RNA-DNA m^mc ^ -y L T tit^ L , 111^ ^ n/cRNA-DNA 

Qf*fi^iZi-J:. I^IIRNA ^mmi-Z>Rm ^Jii?i^^-eRNA-DNA II^{*^/Nfl: LT. 
mRNA(?:>'^ef>Mic>f^ft:;L^d:t-^DNA ^W-r^tM^f^co l ;$:ilRNA ^^i^WL TCcDlg 

-d-^DNA ^^-4-?.tI^{* (fyCap ^T-#SLfc^^ScDNA) ^ ^ -y .^'OT^IS^ 

^/y ^■■5i•^^/;<t■■?rf->57•T--c•*^^ti^. RNA-DNA m^W^< 9 -y C^'^TiT 

mRNA^Drc^gJC^^fC-^-^DNA ^W-^-'StI^{^^5^^N-^ C i/J^l?^ ^^o ^/c. 9 
•y y^rfWr b-->- >5>T--c* RNA-DNA fI-^{*/>^'^ -v r^iTi L TW-r S 

T f -^^ >5ti^^. lllffifSf*±{ctSJ# L/C f^f- > ilS^^ -{i-TinRNACO^^^{c>f:l- 

iE;-^- ^ DNA ^ w-r ^ C i -c ^ a o 

in^3> ^^fgH^© 1 mRNA^D7t^g{C>f^lr^i-6cDNA(7:)5 ^ 7'^ U 

mRNA^ilSlich L. oligo dT^-cO"/-^ -r- J: J9 iSife^-fCcfc ^ RNA-DNA 
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^"CVf^fbL-c. mRNAcD^^S{c>r^]ic:;L^=j:(.m\ <&W-d"-S>tI^($:© 1 ;^^IRNA 
t"^-^ >5t7-vO<IS^L /-cmRNAcD5iE±S{C>r^it;t-^DNA (Hffl 

^fz. :^?^m(D^^\(Dmmii. mRNAO^^Rtc^^fD-^-ScONAcD^^y^ U-^ft 
mm.\^mMt L. oligo dT^-c7):/5 Y-r-ct^ i^^K^^C J: ^9 RNA-DNA 
RNA-DNA IS^{*^fl5/55<;LX'-^-5mRNA©5'Cap C^^G ppp H)-^^ hizm£-t^i^ 
T >5ti^^l£^L /cRNA-DNA 1 .^IMA ^W^--5RNA 5>|ii?i^ 

T f >- >53^^^/;<|^-arL/cmRNA(^^^^(C>(^fJ[i:«-r ^DNA ^Wll^-S^I^f*^. (Dffl 

^ a t; c i i 1 7^ ^^^cDNA 5> -r 7 7 'J - ©f^/^Si:;^/iT'* s o 

Suie 1 ^IMRNA /^^rr-r §RNA ^T^PS^^i L T (i, 'J rt^-j? ^ ^'T-^r■ 

I ^2#</^ C <i:;!><-cg 1^. RNA-DNA m^Pff)-^mmk(D^±m^ztii^.t^^U 

^ ^<<zif.m^^CO-r}-(^X-{t. 5->i^i^tl/-iniRNAtD5t^S(->r1-fl>t''SDNA ^W-d'-S^I 

i%f*;:)M^. cDNA^Hiixij-So cDNAo[piiK(i. 'Am^ nfzm\m-jt^±mz 

'M^^'^ S DNA ^ W1- -5 fl^f^JC . ^ ^ < 13 ^ r> ^ X T ^L- 7^ 'j ^ X V r ^ - 
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mRNAc0^^^iC>f^jDi-SDNA ^Wi' ^^S^f*(C, DNA-RNA /^-f -y K^ Wri" 

aRNase ^fl^ffl $ -d"^ C i {Cj; ^9 fT "9 C i LT' ^ -Bo DNA-RNA y K^iJ] 

lirl-^RNase i LT(i. m^i-£. RNase H ^^{f ^ C i:;:)<-c^ ' 

m'SL^ntzW 1 tDcI)NAi^,^^Mt LT. ^ 2 ^Dcl)NA§I^^/?ic L . ^f^btl/^l^ 2 
(?DcDNAlI^ ^ a - > ^"iJ- ^ C ch J: i'; . ^^ftcDNA ^ ^ 7' ^ 'j - ^ C i /)< 
T'^So m 2 c7Dcl)NA|M(D^/j£(i. fJ-'l^if-i^ ^ 1 ^^^cDNAtiOS' SyifiiiCRNA -i/c(iDNA 

CD 7[- ij - ^ -7 ^ - •> 3 > L T f# ntzcdum'^&^w. t L . -5 ^ y - ■> 

m 1 (^cDNAii©3' m^"^- i ^ UTf-^ K h5 >X 7 -17 --tf'^ 

ffl I U G , +t Ij c , U A . Xfi +^ 'J T ^mVi L /ccDNAii^ilS!^ i L , ^ 

{cilBtie^J^jlT}- U 3-C . Tf- "J n'C . ij dT . 'J ^'k ^-f^-(-7-t L T. 
^ 2 CDcDNAri^7)^/jSc^^T-3 d i tit:-^ -So 

7 UtI-^-:;^;!^ h ^ >X7 i7--tr'icj;^rf-.^;i-: ij -^-/iChomopolymer . 
/i) ^RNA 'J ^7 --tf~(c<:t S 1 i^m-fy m\ CicDNAS' im^ /c(i5' Cap ^ 

t<?miZj^niX. mRNA05 Cap "t^-f h ^{bWJ{Cftg/|?^;rjU;^L C i (C J: i;} . n 

(7){\m^mMmL^iz±< UKn-d-r. mRNAos'cap i-m^i^^wm'^udiomm 

■^^^z.i^^^m(^~H'li^\ZX.Xl\t. inRNA©5'Cap +J--f h (7Dfb^S^l.gt/fi^RNA-DNA 
^l*^^F^R£L/cm{CfT-9 fl:^e^(cT-^5E^i:mRNA©5'Cap hOfb^fl^ 

*fc. 7t^feBflo-;j-/i:-c(-j:, 'lE±^cDNA(?)[nIiK^#mA^;lt:/^t^©;5o RNase ONE 
Mil li":^^ > - T t" V y^JE^^fiJffl L /clglffifb.^c-cn- ^ C ch/^<T- § /-c^j. a 
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®Ib 1 (T^cDNAficO^fiic (RNA-DNA ^M.^it(0'^f$L) 
®RNA--DNA }s.^iA^(7:,mmk(Diy:^-Jim(Dt:yt^ >it 
(D'J rt<"7 ^ UT--t' I (RNase I) /j^-fl: 
®^i^Scl)NAlfS^{*tOM5i CT f'v > 
©RNase H /^^{t CT b" v y f - X";:)> 

ii-Jl 7^/1- + y 7 ^ U 7t- f - y U te:i:S*S- {3 J; 6 G mmo:>mu 
® ^ 'J 3 C u- :/ 7 ^ T L 2 



h'J^yAlml [H]S®:7iy-;U/ ^ DO+wUZvC (2^|tl:ll5:l)yl?^^:(]n;it[{l{ii 
L /Co taiH:i^^.7KjliclH]S:cD'r V - /U^/jiJ^u Si. RNA /><7KtS7l)N ^>5->i^f|-/t 

P5 L fz6 C (73|^$4^7Kt7)±-c- 1 ll^raT ^ K- •> 3 > L /ci^. 155tPEn4000rpm 
TY^^M'L4^{C/)^^t. i5t?m^^&|l|^L/Co ZCOm^'^lO^'-SJ:.^ J ^JlX-mK Sml 
<7-)7K{v/^Pft2ml 05MNaCU 1 96CTAB(cetyltriinethylaminoniuin bromide). 4MJ^ 
50mMTris^^M7. 0 CD7K/lf?^16nil^:^)n;i S C i TRNA ^■itm^-\±. ^> U 

RNA ^4fnl (7) 7M ^T- > -Cl{C/gli? L /Co -c" L T 2 f^Sc^Di^ 7 -;U^^U;^ 

fzrA:m'm^W%j-^ J - ^RNA L c n^S^7K{c/gft? L. RNA 

(75^*]g^ODl:L260/280(>l. 8) i230/260«0. 45)^^t;C cl:{::<J: o THt?iIi| L/Co 
m 1 iicDNAcD^M (El 2 Xf - ^®.) 

Vbix'g oDmRNA^'f^ oTSuperscript II (Gibco BRL.) SOOOunit (C^fcO. Wi^'B 
ai65 111 (^mx:<{\t^'^\ 5-y ^yU-dCTP . dATP. dTTP. dGTP:&^/ 0. 54inM. 50mM 
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Ti-is-llCl (pH8. 3 ) . 75niM KCK 3inM MgCU . lOmM DTT. 52ng/ 1 BSA , 
RNase >tf^- 5 unit (^^ft-TTi^^E^-J^fC^fT-^ /Co Xho I (DmiM^n 
"^^V^- 'J =J' ? 9 Uvj-^ K3 ' 

NMTTTTTTTTTTTTGAGCTCTGAATCAAGAGAGAGAGAGAGAGAGAC5' 

(N: M: G . A . C (Dl>o"n/j>) 12. 6 //I ^-f^^-^- 

[a 32P ] -dGTP OOOOCi/mmol . 1(1 //Ci./ ^1 . Aniersham) ^-flQ^^ZZt 
(CJ;*';. ^ imcDNAc0^aS*-^^^?l'I^L /Co RItf fg^ L fiJ54fi>^i^(D0. 5 ^ 
DE-81 ^-^^^-±{CXd-:-y h L , 0; 5M 'J >g$:H h 'J ^ (pH7. 0 ) 0 

JKl'L^r?S^/S^L> 0. 5M EDTA 8 L . 10?<i SDS 2 //I . T a f - ^ - -tr' 
(Proteinase) K 20 ug ^tJD^. 45"C-ri55->mS^ LfCo 7 .-^ 7 - ;U/ ^ a o +^ 

TRNase "7 'J -7i<c!:^S) 47 ;w 1 izmBLfz^ 
RNA C^Th-yU^tf^^^y-fb (HI 2 XT- -y •3^(5)) 

RNA o:)iyy\--jimi<L (Cap t/§jt-(7:>^j S5 ' ^i^]t. ^"'JA 11©^ -53 ' ^iiro® 

X- n 15 (i . - Jim(Dmit t ^ njci^ < f^t ^ > t k h t mYmh f*« 7^ 

;3''?E^RSt^Tli'in/cRNA-m liicDNA^^f* 15 6. 6mM BtSt^" 

h 'J ^ U'imM (pI14. 5 ) Bt-fb^ili L-ci§3 -^^^g-^-^H N U A^fflOT50// 1 

X. 5HiMfl:->- h U ^All^l . 10%SDS 0. 5yCi 1 . LxPffi® ^ V ^d/n / 
^^ja^, 605i-fB']7K±{C*j(SL/c^t, 4 T.in55trBTl5000rpnijt'L^L-^^^^-li-6o '/t 
©f^(-J:70%Ji^ y -;U-c-^0, RNase 7'J-7K50;ta (c|i;?§|ii¥$ -ti- >&o 
fClMllHi^^ h 'j (pH6. 1 ) 5 A^l > 10%SDS 5 . lOmH > t v 

K (Sigma tt) 150 1 ^:0D^. M/^l (22-26 °C) Ti;^T^J^it>$ -1+ So mltic, 
5M NaCi 5 yul , IMM^ V Ls (pll6. 1 ) 75ytil . fc'J;a2. 5 fS«®Ji^y 
-^b^;iDr.> 1 B#FH'icD7K±?^*ni^. 4 "C{cfe^,^X155->rBmL>L, b-^-^^-XtL/i 

9 

BNSDCXID: <WO 9820122A1J_> 



wo 98/20122 PCT/JP97/03992 

1 MM\m ^mit-t^Mase I TJ-Mfll" C i {C J: ^) , mm^}tS^lz^^f£ 

RNase \^<-yy-r- (lOOniM Tris-HCl CpH7. 5). 50niM EDTA . 2M NaOAc) \0 /u 

1 . RNase I (RNase One TM.pr-omegat±) 200unit ^m^T. 37°CT-155j-rBll MM 
RNA ^/Nfl:L/-io , 

7!^jfe^cDNAOj3;im (1112 X -r -y 3^'@(D) 

100 //g coi^StRNA (DNase I mMLfzi,(D) ^5aig (500 1 ) O 
f— 7s" (magnetic porous glass (MPG) particles coated with 
streptavidin (CPG. NJ) ) {c:/]UX-> 1 mm7\^ALizmm.Lfz'ik. 50mM EDTA ^ 
2WaQ.l(DmWUZ-i:'(9t'o fZo ^ <7) f - 7:^50inM EDTA . 2M NaCl (?)/gfiS500\t/ 1 ^ 
{zMML. RNase T ^ii^Jui^ n/icDNA^;]a;tfCo M/SJCTSO^trBTO^I^t-S :i i 
-c\ -7 ^ -y ^ f - X i: ^±:^cDNA^fS^ $ ^fzo ^^ScDNA^M L fz t - 

X'^SOmM EDTA . 2M NaCi (Dmir^-Q'A HDs 0.4 % SDS. 50//g/;ul gf^tRNA'ei 

lOraM NaCl . 0. 2mM EDTA. lOmM Tris-HCl (pII7. 5 ) . 20?i 'j -tr □ -;H:-1 
!l!k 50 fjLg/ iu\ mmm^7\<.m\^-^■\ RNase H - < -y 7 r - (20mM 
Tris-IlCl(pH7. 5). lOmM MgClz . 20niM KCl , 0. ImM EDTA. 0. ImM DTT ) T"l [H 
omLfzik. RNase H ^<'jyr- 100 //I icS^jL. RNase H 3 unit^;jn;i. 37X: 
T305trpW^Ly-Co 'x:(Dik. 10% SDS 1 A^l . 0. 5M EDTA 2 /.a ^m^-C. 105tRI1. 
65^(1(1 L. ^©±rt^Ip]jRL/Co C(DJ:T{cLT[e]i|X^n/^l ^ll^±ScDNA 

i y □ □7^;uATr|[fi{±j$n. xe- Fv<-y ^"(zT-^a^ioo tJtv 

■ TtC'M L;T;6M;bG25/G100 Sephadex n-? h 7 ^ -iCi-J- L fc^ Rlygf^^l^-D 

2 ^g ^^nx.. y -j[./tmizi:u^ntz7t»m'^30u\ (DmwKiz.mmLtzo 

l-4^mm.\^o.-)y\- U J'dGm (EI2 X7--y^(D) 

1 0 
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±l^-J:0l5]i|y^n/c 1 «5cDNA30;t^l it. MV^'Bm^Oul COlKl^:^■i^^'p-c\ 200 
mMyj 3 vvUgg^- h ijrt^Xv (pH6. 9 ) s ImM MgClg > ImM C0CI2 , IniM 2- /Jltiy' 
hji;^ y-;U, 100 (iQWo:)m^(Dht. 9~ ^ [yy^^iyJl 

h7 >.X7i5>--t?" (TaKaRafeh) 32 unit ^ffll ^T37r T-305tfyi©7f 'J n'dGWJD 
JKfti^icH^titZo Sr(>l#7Bt!cEDTA^50mMi:/=j:-Si: ■9ic;dax.> — igO :7 31 y - 

m 2 li.cDNA^/jJc (m2 X7^-.y^@) 

I? 1 §IcDNA^^#gy{c Ltzm 2 •McDNAcO^i^XiiJi'.T® .J: '3 iCfT /-o ift-l^^'gaeo 
C)^io^-c\. m 2|tffi'-^">y :7 r- (200mM Tris-HCl (pH8. 75) . lOOmM KCl > 
lOOmM (NH4)2S04. 20inM MgSO^. 1% Triton X-1.00 , Img///1BSA) 3^^. m2m 
M'<yyr~ (200mM Tris-HCl (pH9. 2.K OOOmM KCl . 20mM MgClg) Sul . 
dCTP, dATP. dTTP. dGTP^^ 0. 25mM. /3-NADn 6 ul ^ ^) MHHU^ ntzm 1 
^icDNA31 m . H 2 -7 — T^'-f^- : 

5 ' GAGAGAGAGAGAGAGAGAGAGCTCACTAGTCCCCCCCCCCC3' (Sac I ;}o=tC/"Spe I (Dm 
tifeie^'J^^t;) 600ng ^m^. Ex Taq DNA^° U / ^ —tf CTaKaRa Ex Taq : 
TaKaRati) 15 unit. i^^M^tDNA U --if' (Ampiigase: Epicentre.) 150 unit . 
frW^hRNase II (Ilybridase : Epicentre ) 3 unit ck T^' 2 §IcDNA^^/53c 
Lfzo 0. 5M EDTA ^1 ul ^JD;^ 6 C i T'Si^-^^^ lJi ^ -f±, M{cMe/v}c5t^t-/§l^?i- 
^/■cd6{C, 10% SDS 1 jul . :/a-r -Y:^--tf(Proteinase) K 10 // g (D:{^T£T^z 
45°C -cl 55t rB^;jDM L , WM^iZ y x.y-Jl / ^' a a ^> ;U A (c J; -5 tf}] Hii > J- ^ 7 - 
^b/t^iiJCTfti^ L/C 2 :$:ia^±ScDNA^|#/io 

i^.±©^/inc \lfL^ifmr^±^cm\t- h > A ZPAII (STRATAGENE) ^ffl 

i.^T^ 'J -^fl^/io ^7 D-^ >^"cr)^CDpackaging lysate{i GIGAPAK Glod 
(STRATAGENE)^ffll>T'^'i*(cJ:(9 n-ofCo ^©ISm. 15 A' g ©mRNAJ; «9 2. 5 xlQ-? 

vivo excison \ZX ^ "/-^ X i a — >!C^}^ L. ^ ^ ^'-^ U — OjiliAcDNAcO 

s ^ ^ T a - X y /umtii^KfAT-vii.')^ L . mit l tz^ ^ (d^^^^ i ic^-i-o 

B: 1 O^^S^RC^TiS^^a 2 mm^^ 8 - 6 0 4 5 9 (fO/i) {c 

1 I 
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^ 7 ^ / > h +J- ^ X7;< 5 0 0 0 ^ISx. ^ a- yW)^ 2 fgia±{C 
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tmm 1 

mm\ I tmmizLxntzmRm^m^K nmw-s - e o 4 5 9^(Dyj-m cm 
/*) ^cJ;i9^#/■cr.*^I^il:ScDNA®^'f 'j-(co^.^T. mnwu tmm(^yj 

mRNA-cDNA ll^f^^O^/jS: 

lO^g CDmRNA^^^o-CSuperscript IT (Gibco BRL)CD2000unit(C J: '9 s 0. 5niM 
5-inethyl-dCTP . IniM dATP. ImM dTTP. ImM dGTPcD#^E'(k-c\ 100 fxl ^ < y y r 
- (SOmM Tris-HCl. 75niM KCl. 3mM MgClz. lOmM DTT) (^)'4^Tij^[ij?E:^|^JS*fT^<i 

3' NMTTTTTTTTTTTTGAGCTCTGAATCAAGAGAGAGAGAGAGAGAGAG5' CN : fcom^W^mX- 1 

M:G M ^-c ) ^m^'tzo ^jr4i42r, Ayj^mu^K m^'XKf.&m'Sr^ov-Q' 

20^H >+^^-->3 >LTmRNA-cDNA m^it^^^f&LtZo 

±iej^j4>m> nmjz-^)->yji^7\<±icmfio '/k^^-c-A m (7)o. 5m edta , s 

iu\ C05M NaCl ul ®H20(*|^Sm/?^200 /ul izi-j: ^ J: o iZ) ^^t>:/ 
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1^ L . 100 ul (Dy x.y - h 'J XS^'IOO 11 \ COC' ua ^^)lL.^-m]W L fz^ 
tWL. 2^my\^±.X(%mi. fzik. iD.OOOrpm -cG 6iVi\mC^'^%^Lfio -7^^^'^. 
^Lfz'ik. ¥(tz^lJ:-yO[^'JUyWl^^-^Lfzo 100 ui co^aarf-.jii, 

^mnL. mWL. 2 5JrBj7K_LT7i^£nL/;m. 15. OOOrpm -ea ^T-PamC^^^^t L /"lo 
7Kli^[^^^^L/^m^ irZ-^iniJiy^y K^u-7l^{cf.^L/co 500 ul o:>m%Jz^y- 
ju^mn L . mw L . < ti, WMV\<±-^Hm L tzo ^-^-{pfs: < th I05t 
rHlieOQOrpmTjl'll'^^^IL/Co oOT. 70?o RO^m Ji^y-;b-e2 la]/^/f^ L /"lo 

-dGTP(3000Ci/mmoK 10 /^Ci/ ul . Amersham) ^:(]D;t -2) C i iC J: f9 . 1^1© 

cDNA mf^-^f^vm^^mmLtzo RimmLtz20/ui ui ^de-si 

^-^^'--h{CX'-f^y h pH7. 0 (DO. 5M- U >@J^^ h U ^A-C3 [sI/^ofcmlt^cD 
RNA (D 'Jy\- - Jl^^^CD b' ^ >g>M^ 

niRNA-cDNA >I^{*6DmRNA(D v:t - yU^» ( 1 :^(iCAP . ftei^^fiRNA 03' 5|ffi) 

±^clXfMT:1#';bn/-c47^ i ©7K{C^^?S L fcmRNA-cDNA ^I^f:^: (1. 5inl ODJZy^ 
oo. 2M i§3^^@.^^- MJ -17^1. 290 A'l. ^■/^.:^nL. Ml-m. i5^7tm{4^cDT^ 7K 

l^».^T> llA^l c^35Mi^fl:^ h 'J'^A^ 0.5 ;w 1 c7)i096SDS . 6 ul (D-fVzra 

L fZo C cDFe^tClOmM If':^-^ > b K-7 y > (long-arm) yK?t/i£(3. 7mg/lml) ^HSIM L 

m>U'7f%i-TI-^f^Ltz(tm'^^mi a^-^y-yU200 ;t/l l:75fe(.^ 7K^0ul 
P^tbf-o ^^?:>l^i(:4{CpH6. 1 cOlMfil^gg^M^ 'J A5 u\ . 10%SDS 5 ^l \ ^(Z 

I 4 
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^- iy 3 > L > 2^'7^mm>0 L . 70% J - ^bT?. 2 [hIv^ o /"Co *m£c:jg^a07K 

<h-© J; 9 U^MMo^mpf^-C h 1 ^MRNA ^/'^^bi^-S C <l:/;^■l3T^^^/j:RNase ONET^" 
(Proniegatt) TMS^"^ C i JC J: ^ . iSife^-JC J: T5c^{CcDNA/j<i4iS^ n7^i:;6^ 

{C(imRNA-cDNA 1t^f*0^fiJc®P«K RItf n/cJKj:L;/?S20 /i 1 imSifecOSO/n 
^^—m^Z.zf-}VLfziyk.. mul tORNase I ^<'.y-7r-. 355 //I ^ LT 

50unit(7:>RNase I ^^^o Ttim^305trH^30'€-e Y >4- -> 3 > LfCo 
^jl:gcDNA(Dtji^gg 

T f > 3 - h L ^"^^ ^ ^ -y ^ t~ - X-xCD^Nt-Sia^jDi^a^P^'^-^- 5 
2. 5mg OPStRNACDNase I-cSuMii L/i) ^^JDX-> 500 1 {ClISIM L 1 B^rE37K± 
T-r>+:x^-->3>L/Co RNase I -c•MSL/■ccDNA^±i5©mJ^iLil^n/ct■- 
X■{c:l]^;t, pH8. 0 OO. 25M-EDTAs 0. 5M-NaCl "^^tS^ < -y ^ r M%^Ti^mz 

L /Co ^Oitt'-X^ pH8. 0 0. 5M-EDTA-C 4 [h]^ 0.4 %SDS 71-10. 7 
UT--tr-7 'J -t7D7K-c- 3 Inl^^fe/^L/Co Sti|^4^100 (Dm<i&e\\^ < -y y r -O)^ 
T-37ri?3055-rBl2 unitcORNasell-c^ftail^s:. 0. l?i(7)SDS iitfc b"- X" 4- ^ ^ 
- •> 3 >-r ^ C i: (C J; i9 f - X7J^ ^^^^ficDNA^^^^^i L fco T-^i^'^diRNaseH^il 
(Da^t"-X"^Mi^in?:it^cDNA{cr^LT(i, M(::pH9. 0 . 6 5 "Cl? 1057^^1 
Tris-Formate ^ :7. r -Oc|=>TT;U^ iJ^n7j<5^^)i|¥^^T'> C <i:{C J: f^lHliRi:-^ -60 
01^;^ n^c^^g 1 ^^icDNAJi y x. J - )l/ p □ AT— mi!3H:! ^ n> 
G25/G50 sephadex^ a-^ h ^"'^ "7 < -(cM^n/io RI/gtt^f# 7 ^ ^ ■> a > 

c <t(Cct -dTIO/u 1 {c^-eML:/co 

1 ^iacDNAg>oligo dG t-^ 'J 

±ie{cj: '9lHliK^n/c 1 :^IIcDNA{C oligo dG ^i^^Di)- -2.^. pI16. 9 cO 
2G0inM -NaCacodylate, ImM MgClz , ImH CoCl ? . ImM 2- llirf V jl J - )l ^ 

1 b 
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100 ,« MdGTP CO50 .ul ^< y 1 t -T-e37"C305^rQ^32unitcD ^-A ^- •> 

J 9 UA-i-iyJl h 5 > X :7 X V --trCTakara W) ^ffl l ^^JtC ^ -l±/Co EDTA<&^ 
.f;^/S&7/<50inM{c/j: S J: -i {c:f]nx.. -7 i y / ^ □ □ '-^ybATtaai^t^ G25/G100 
9 i3V h ^"5 -7 :< -(Cf^^n/Co lEli|X$n/cdG-r-^ >J cDNA (iK-^ilS^lJC J; 

6 //I 2ltfg^<' y 7 r-(pH8. 75 (?:) 200mM Tris-CU lOOmM KCl . lOOmM 
(NH4)2S04 , 20mM 1% Triton XlOO, lmg/ailBSA)s ^LTS i.tl cTD^' 2 §1 

,^^< -.y7 (plI9. 2 0^ 200mM Tris-CU 600mM KCl , 20mM MgClg) i:SacI;jocfc 

(5' GAGAGAGAGAGAGAGAGAGAGCTCACTAGTCCCCCCCCCCC3' )600ng. 0. 25mM6DdNTP' S. 
15unit(DExTaq ^i^' ' j y 5 - -t?' (TakaraH) . 150 unitCDT > ^ U -t?\ MM^ 
DNA 'J -fe:' (Epicentref^i) . 3 unit®^ n-Y :7" U iJ'"— -ir", ii?!At:i RNase II 
(Epicentre fet) ^M:^. oligo dG-7^ ^ Km 1 §IcUNA^#t;ft,f^Sffi60 1 

'^35^'CS-?:t%^^{Z/aJ!^^T(t\ 155^ral35"C. m^l^^^WrCZ:-^ - ^ 9 3 

65' C T:-305^rH'1 . ^ 1 IhI 4- ^ ^ - ■> a > C i iC J; o Tit ^ ^ n/lo 

:4^iicDNA^[n|i|5:L/Co f^'in/^Zl.^licDNAtcol.^T. 1 chlej^dc LT. 

mwA\ 2 

RNA-DNA y j y Ktiit/?^. mRNA^ ^ -y i5''5j'^T-;fit^f-2> 

ToL/-> 1—4 OM m(Dmu:^jL.u^mxm^ntzm\-dM m^w^^m^nj 

A Hind o 

1 6 
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> 2J; 0^1^(7) 4,(Z)7!)<^^ < , ris^cDNA^fiJcicJ: ^)ff^j5j<iL/cKNA-l)N.A /^-r:7-'j-y K 
t^it cfc -o TmRNA<7) (b^fl -l^jrr/O^Pl^ $ nr I. ^ C i /j^^Tt;!)^ ;^ "^p (c . U - > 

3 i 4 ch ^ItlJ-r Si, U - > 3cd:;^/j< U - > 4 ct ^9 M^o^ h 0):/j<-^ < . fid 
cDNA^/5jc(cJ: Off$fi£L/-::RNA-DNA ^N r:7"U -;/ KtilitJC J: o TmRNAOfb^-fi^^/^^ 

l>->n 10;t/gmRNA ->(lX:DNA^/55c ( [a-^^P] dGTPTlfti) -(Df7t-^> 

l>->2) lO/igmRNA — (DfTj-f- y-fb— (DcDNA^^ ( [a-^^p] dGTPTtJr. 

C U - > 3 ] 5 gmRNA ^COcDNA^JlK ( [ a - ^2 p ] dGTP-c-tf.tfS) -(2) f^" ^ > 
it— mi Ttf'a- 7.mW} 
[U->4) 5/igniRNA -(2) fyT >{b-(I)cDNA^/?5c ( [a-^^p] dCTp-etl 



C - > 1 J 

® m 1 tacDN'A^j jS : [ g - 3 ^ P 3 dGTPTtitgfe 
[llmRNA U) ^^ 

"7'-^ -7— 8. 4 //g 

m [1] <i:[2] ^jD;ir^<l^lOO //I tf^^M 
[2] 5 X li/ <-yV r- (GTBCO BRL) 18. 18 n 1 
0. IM DTT 9. 09 //I 

lOmM dNTP mix* 5. 91. ^ 1 

BSA (2. 5;ug/;c^g.) 2.27 nl 

[a^zp] dGTP (10A<Ci/ ;t^l) 1.0 Ail 
RNase -fytf"^- (25000U/ml) 0.91 1 

Superscript ^"11 RNase ll-i^$5¥i5#^ 
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(2Q0U/ /il) (GIBCO BRL) 10. 0 .ul ^ 

100 1 ... 

*5-inethyl-dCTP, dATl\ dTTP. dCTP. lOmU/)^ ifi^^o 

[1] /&65"C(cTio5>rai. nmmk. mt>izy\^±izmj}^-^fza 

AT ul mase y i) -(DyKicmfi^LtZo 
© RNA -y ^-J.lcD b-7|- ^ y jt 

(a) -:>7r-;U(7jg^eft 

(J) ±iil'-cm^tifi->fyfJi 41 u I 

IM NaOAc (p!l4. 5.) 3. 3 m [ 

0. 2.\l Nal()4 1.29 //I 

(2)5M NaCl 11 A^l 

10%SDS 0.5 ul 

-i VT'a/ °y — 61 ;u 1 

^:']n;i. 305)^14 "CJdfcL^T-i' >4^^^- h Lf^^^g:. ISGOOrpm . IS^^fal (4 
) (73j^-L4CT^# '^n/ctfcii^^TO^ J - jUZ.'C 2 [h] U > X L . 50 1 RNase 

(b) fTj-f-Xl: 

(DIM NaUAc (pII6. 1) 5 yU 1 

10?iSDS 5 A^l 
lOmM f>i-^> t K (Sigma) 150// 1 

(2)1M NaU.Ac (pH6. 1) 75;ul . - 

5M NaCl 5/^1 

J-)V 750/^1 

^t^'A.^ 7K±(CT1 U^Ps^Jj^am. 15000rpm. IS^tfeO (4 ^^C) it^L^ L . i5t?JS^70?i 

J-^ y -yKCT 2 IhI 'J > X L fCo ®l^i5^ic70 1 RNase :7 'j -c7)7K{C/g)ij? Lfio 

18 
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(a) TcitS:cI)NAcDjlj:R 



lOxRNase I 



^ < -y :7 T — 



iO;ta 



RNase One ^"(Promega) (lOU/Aa) 20^1 



100 A^l 



37°C, 15 5>rHl^ >'4-^^--> 3 > L/Co 

(b) X h U :/ h T f > f - X\z J: ^ ^4>:lcDNAcDffi1i 

(1) X h U ^ h 7- f > f - X" (MPG) t t'7|-f- XtRNA-DNA O^S^ 

X h hTf"->'>|^a^tt-^7LW.-^-^X (Magnetic porous glass (MPG)) 



t■■7^-?^>■^bRNA-|r. 1 iicDNA 100 //I 

^S-eso^^^raW^^L/co 

(2) MPGOy^-/^ 

[l]50inM EDTA. 2M NaCl (D/g?^T"-4 IhI 

[210.49-0 SDS. ^^ii%lu \ @$-StRNA(7)/g^^-ei 0 

[33lOmM NaCU 0. 2inM EDTA. lOmM Tris-HCl(pH7. 5). 

20% i:'''J -t?n-;U-c l [h] 
[4] 50 yUg/A/l S?Q:tRNA7l</t?1gl: l [h] 

[5]. RNase II ^ < y V r - (20n)M Tris-HCl (pH7. 5). lOmM HgClz. 
20niM KCK 0. ItnM EDTA. 0. ImM DTT ) "cl 0 

(3) RNase ilfCcfc '2.^^^cDNAcd[h1J|X 

[1] RNase II ^<'y :7 T - 100 ;ul 

RNase H Sunit 

[2] 10% SDS 1/zl 
0. 5M EDTA 2 /ill 

^IJUpL. lO^m^ 65"CL. ±y»^[nliKL/-c„ 

(c ) ±vS^ :7 i y - ;L.,/ ^ a a Tf. A {c cfc 5 lil , i ^ 7 - ;U^t*5{CT|^i^ L 
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(a ) 'J^- JlcDmit 

(l)mRNA (10 ^g) 47/^1 
IM NaOAc (pll4. 5) 3. 3 ;U 1 

0. 2M NalO^^ 1. 29/11 

C2)5M NaCl 11 ill. 

10?6SDS 0. 5// 1 

4'V:/o^nV-;U 61 /il 



^;]DX.. 305u^rol4 "CJCfct.^.-ri' > + V Lfzm. lOOOOrpmv 15^>rpT (4 "O 

om^Ui^Tm^ntz/tm^lOX y -;b{CT 2 0 U >X L. . 50 1 RNase :7 U 

(b) f7l-^>'fb 

(DIM NaOAc (pH6. 1) . 5// 1 , . . 

10%SDS 5 ft I 

lOmM t-?i-f-> t K (Sigma) 150 //I 

(2)1M NaOAc (pH6. 1) ' 15 ml 

5M NaCl . 5 Ml • 

750 //I 

71<±{CT1 B^raMl^. iSOOOrpm. IS^^-fal (4 "O mOL. ttm^Wi 
Ji^ y -JHZX 2 [H U > X L/Co {-RNase 7 'j -<7:>7K{C/g^-¥ L fCo 

(2) ^' 1 jixDNA^^ : [a- ^^P] dGTPTtifgi^ 
■ [1] V'fbraRNA 5//g 

8. 4/ig 

Dw [1] ^Jp^lrsi^ioo /^i i^iSft 

C2]5x|p— tM/<.y -7 r- (GIBCO BRL) 18. 18 /i 1 

2 0 
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0. IM DTT 



9. 09 ^ 1 



lOmM dNTP mix* 



5. 91^/1 



BSA (2. 5;Cig/;ag) 



2. 27 Ail 



[a- 32 p] dGTP (lOA^Ci/ ^1) 



1.. 0 /^l 



RNase > t - (25000U/ml) 



0. 9Ua 



Superscript "^Hl RNase H-il^lE^^i^^ 



(200U//il) (GIBCQ BRL) 



10. 0 ul 



100 A^l 



*5-niethyl-dCTP. dATP, dTTP. dGTP. ^^nQm\\i)^^f^^o 

[1] ^65^"'C(c-c:i05->f'Bl. .«m^> iE^{C7K±{c»^-t+/-Co 

<:^l-^-c\ [1] t.12] ^T:=-- >.yS^35T-cl ^>FEn^ >+^K- h LT^^'i^ 

@ X h U h T b" V > \£- 7:^m ^ ^/c^^^cDNAg>|g^ . 

(a) ^^Wr^cmmm^R 

±IBT:1#'^n/;-y->7;U 100 /il 

10 X RNase \ ^<-jyr— 50 //I 

RNase One (Promega ) (10U//^1) 5a^1. 

DW 345^^1 

it 500 /il 

30r, 30 ^^PbTY >4-- j.^--> 3 > LfCo 

(b) T.VVy-f \-T f >^ > f - X"{C J; S ^^ficDNA^^Dftli 
(1) X h U^' h T f > f - X (MPG) t t'Tf^ >fbRNA-DNA 

X h b:/ h T f >f^MSH4^7LM'^'x xCMagnetic porous glass (MPG)) 

(CPG, NJ) (Img/ml) 500 //I 

±ie-c1# ^> ^ . . +1^ > ^ /b 500 

[IjSOmM EDTA. 2M NaCl 0/g?^g-c4 Oil 

[210. 4?6 SDS. ^^ULg/i-il i?mRNAO/§?tin [al 
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[3]10niM NaCU 0. 2(nM EDTA. lOmM Tris-HCl(pH7. 5). 

20% ^'U -ta-ybTl 0 
[4] 50 /ug/.ul @?atRNA7K7lr/^tn Ih] 

[5]RNase H ^ < y r - (20mM Tris-HCl (pH7. 5) . lOmM MgCl 2. 

20mM KCK 0. ImM EDTA. 0, ImM DTT ) "c l 0 
(3)RNase H{c J: ^^^gcDNA(7)(H]i|3^ 
[llRNase H ^<':/yr- m u i 

RNase H Sunit 

I2]m% SDS luil 
0. 5M EDTA 

^jJU^u.. 10.^r>Fp1. 65"CL. ±-/t^(HliK L /-Co 

(c) ±m^ y X.J - )i/ o □ rt-wb A J; s t*tHs J - )vmm\z.-z%mx l /io 

® .m 1 ilcDNA ^i?^ : [ a - ^ zp] dGTp-c-tiit 
[1] mRNA 5A^g 
-7— 8. 
1)H [1] >[23 ^^JO^Tm-^^lOO //I ch^ckSffi 

M^<-y7r- (GIBCO BRL) 18. 18//1 
0. IM DTT 9. 09 1 

lOniM dNTP mix* 5. 91 ii\ 

BSA (2. 5^/s/,(/g) 2. 27 ;c/ l 

[a-32P] dGTP (10;t^Ci/ ^1) 1.0/^1 
RNase ^ytt'^- (250G0U/ral) 0.91 ix\ 
Superscript RNase H-ia-fi^a^S 

(20QU/ 1) (GIBCO BKL) 10.0 n\ 

it 100 /il 

*5-niethyl-dCTP. dATP. dTTP. dGTP. 10mM/jM^li3^-2)o 
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47/URNase "7 U -©7KtC/gfi? LfCo 
© RNA 'Jyi--Jlo:>iz^^yit 

(a) iyyi--Jl corn-it 

IM NaOAc (pH4. 5) . 3. 3 ;U 1 

0. 2M NaI04 1. 29 //I 

(2)5M NaCl . 11 A^l 

lO^SDS 0. 5 1 

7:/d/^V — 61 ;Ul 

^JDX.. 30^m4 rtcfci^^TO+i^- h L/ctt. ISOOOrpm . 155trBl (4 
"O (DMOi:iXmhnfz^±m^70% y -;U{CT 2 |D|'j >X L. 50 ^l RNase 
7 U -CD 7K(Cyg|ii?L /Co 

(b) h-7f-f->-(b 

(DIM NaOAc. (pH6. 1) 5/.il 
10%SDS 5^1 
lOmM f yl-^> L V K (Sigma) 150 ul 

(2)1M NaOAc (pH6. 1) 75^1 
5M NaCl bm 

750//1 

^^DX.. 7K±{CT1 B^FHlSj(rm<t> ISOOOrpm, 155>fBl (4 '€) it'DL. ■M^70% 
Ji^y-;Kcr 2[o]U >x L.y-io SI^&-JiC70/a RNase 7 U -(7)7K(c-^)ii? L/Co 

(g) x h i> h T L" > e- x^ffl i. ^/-c^^^cDNA^pfM 

(a) ^i>Scl)NAOii^:R 

±.t^-^Mihnfz^y-i')i 70^1 

2 3 
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lOxRNase I ^<-.y-7r— 10, a 1 
RNase One '^'^ (Promega) aO\}/u\) 20/^1 
Ht 100 //I 

37^, 15 53'rBl't' > + •> 3 > L /Co 



(b.) X h ly-T h T f >^ >- f - XiZ cfc -5 ^±ScDNA(DtiS 

(1) 7.huy^bT f > t - 7: (MPG.) i t"?r f- y-ftRNA-DNA ors^ 

X h U h T f V yWmm^^KMtf^ XCMagnetic porous glass (MPG)) 

(CPG. NJ) (1 mg/ml) . 500 1 

t'Tt-^ >-{l:RNA-^ 1 licDNA 100 /zl 

(2) MPGO/ifef# 

[l]50mM EDTA. 2M NaCl CD/§/^$T-4 0 

[2] 0.4% SDS. 50/zg//il |^StRNAC7)^g?^Tl 0 

[3]10mM NaCU 0. 2mM EDTA. lOniM Tris-HCl(pH7. 5)s 

[4 J 50 //g//zi mm^M^mm-ci-i 0 

[5] RNase » ^ < -y "7 r — (20mM Tris-HCl(pll7. 5) s lOmM MgCl 2. 
20niM KCK 0. ImM EDTA. 0. ImM DTT ) TTl [h] 

(3) RNase H(c J; ^^ii:gcl)NAoD[o!J|X 
[llRNase W ^<-yy r- 100 // 1 
RNase II 3unit 

[2]10% SDS lui 
0. 5M EDTA 2 1 

^-mx,. lo^r^^ ±m^m\tLfzo ■ 
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® RNA V ?^ - ;b (7^ b" 7h b 

(a) 'Jy^-Jicomit 

(l)mRNA (bug) Al 

IM NaOAc. (pli4. 5) 3. 3 /u l 

0. 2M NaI04 1.29 lu I 

(2,)5M NaCl U/jI 
mSdS 0.5 ^1 

^tlUA.. SO^jtmA "C{C:foOT-r >+^'^- H L/c^t. ISOOOrpm, (4 "O 

®it/L>«^Tf#'in/-cM^70% Ji^y-;UiCT2[E)'J >XL. 50 u I RNase T U 
-cD7K{ci§|)i?L/^o 

(b) t":^-^>'fb , - 
[1]1M NaOAc (pH6. 1) 5^1 
10%SDS 5>1 
lOmM f?f^> LK^vK (Sigma) 150 

[2]1M NaOAc (pll6. 1) 75^1 

5M NaCl b u l 

x.^J-)V 750 //I 

^^D;i. 7l<±(CTl H^ralMft. 15000rpm. IS^irel (4 °C) jI-l^L. ■a:?^^70?. 

y -)UZ-Z 2 [n] ij >X L /Co *l^fi^(CRNase 7 'J -(7)7K(c-^r^ L /"Co 
1 i^:cDN A : [ g - ^ zpj dGTP-ctifgl 

Cl] fTt-f- XbmRNA 5 //g 

T'v — 8. 4 A^g 

Dw [1] tm ^n^xwmoo u\ tfihm. 

[2] 5 X ii/ < -y 7 r - (GIBCO BRL) 18. 18 u 1 
0. IM DTT 9. 09 1 

lOmM dNTP mix* 5. 91/i 1 

2 fi 
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BSA (2. 5/^g./^g) 



2.27 ,ul 



[a-32P] dGTP OO/uCi/ u I) 



l.Ou 1 



RNase > t f ^ - (25000U/inl) 



0. nui 



Superscript ^"11 RNase H--i^$E^@#S" 



(200U///1) (GIBCO BRL) 



10: Q u 1 



100// 1 



*5-methyl-dCTP. dATP. dTTP^ dGTP. IQM^- ^bftZ^o 
[1] ^65"C(CT105^rB.1> SA'^ffil^, iE^.{C7K±(c|^SA$-dr/Co 

[1] i[2]^T-r.- ij >^'--/e<^35"CTl ^e^raTf ^ ^— h LT;!>m^. 

(3) X hly-fh T b- > - X'^ffl I. ^/-^^^cD N At7DtCT 
(a.) ^i^gcDNA<7:)iltJ^ 

±!ElT"1#'^n/-c+»->y;U 100 A/ 1 

10 X RNase I ^<yyT— 50 ^ 1 

RNase One ^" (Proraega ) (lOU/jul) 5 yt/ 1 . 

DW ■ 345 A^l 

It 500^1 
30"C,30 6^m4 B > Ltzo 

(b) X h U,-^' h T b'v > f - X{C J; -S^i^ScDNAcDJM 

(1) X h U h T t"~ V > t: - X CNfPG) i L'^ f- > (l:RNA-DNA (DK^^ 

X h UT' hTf -:^ >^&MMtt^7LW:^" -5 X (Magnetic porous glass CMPG)) 
(CPG. NJ) (Img/ml) 500 /^1 

iie-cffi^n/c+f-y:/;!^ 500 /il 

MS-c-305->rBW+^b/Co 

(2) MPGOii5fe?^ 

[l]50mM EDTA. 2M.NaCl (Dm^^-Z:A Is] 
[2] 0.496 SDS. 50//g/An Sf-^tRNA^-^/^^T-l [si] 
[3]l0mM NaCK 0. 2inM EDTA. lOmM Tris-IICl(pH7. 5). 
20% r~'J -bD-;UTl 1e] 
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[4] 50 HP./ 1^1 1 i#/l-tRNA7Kv»Tl IhJ 

[5]KNase H ^-.y7r- (20mM Tris-HCl (pH7. 5) . lOmH MgClz. 

20mM KC.U 0. ImM EDTA. 0. ImM DTT ,) Tl [hI 
(3)RNase lUc J; /37^:^ftcDNAC0|H]i|X 
[l]RNase H ^<yyr- lOp/Czl 
RNase H 3unit 
^mi^L fz.WQ {c;/]Dx.. 37"CT3053-ra1ML/Co 
[2]10!>o SDS \uLl 
0. 5M EDTA 2 1^1 

^mf^. 105^ra1. 65°CL. ±7f^[H]JKo 
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RNA-DNA tI#r{:^<&JF^/55cLTi.^>g.rnRNA05' Cap (-"^^ ppp N)-^>r h S v 

^ -y .^'5ti=-^l$^L/cRNA-DNA fl^f^Ol^. niRNAc7)^:ffe:^{C^^JClJ-aDNA 

t- RNA-DNA ti^f*^. ^ y y^^i^cDm^^mmL-zi^mi-^iim. 

2. -/^ -f ■v-;:?<oligo dT-ed6 2)ft^lIl {cfem(7D::^yio 

3 . mRNACD5' Cap ^ -{ V {C#^£i- ^ ;U^^at^jl 3 h 'J .-^ ATriS^? 

1 -^T^cti 2 izrdmcoyjmo 

t" > t -y^'-Y K) T-*) 3 letic®^^^ 

5 . 1 mMRM ^ CTiri- SRNA 9 y ^^^^f^^^r L /cRNA-DNA 

6 . 9 y ^"^l^:^<mimm' Cap -»f -r> (C^lif-^ Jl^m^t^f^^'^n^^l'^ 
B^S^ Wi- S t":^- -f- >5t-7--e^) »5 . [ll^Bfa^*±lcSJ^ LtzTlz'Jyt. RNA-DNA 

7 : ^ -y r:'-5i'T-/0^niRNAc7:»5' Cap •'t -f h {C^iffit" v :t - ^b^it t ^^^Wl'^ 
HfeS^ W-^- T f V >5iT-T ^. . IIItgtM±{ctm# L b->t- ^ > i > RNA-DNA 
ts.^m<^ -y ^-^ti^i L TW-r-giT f V iO|*^t^b^"|iJffl LT. mRNA^rc 

2 8 



BNSDOCID: <WO 9820122A1J_> 



wo 98/20122 PCT/JT97/03992 

l::";i-f->^7t-T-^^S^L/iRNA-DNA Mt^rf*^. 1 4v»A ^t^Jirl- SKNA 'AMm 
MvmitL-Z. niRNAcD^i>i^(C>r4)^;L7d:f.,^DNA ^Wll"'2>fl^(*0 1 .^^SRNA 

t"^^ >5ti^/;<r^-^L/imRNA©5r^^!::>r^jit;-^-^DNA ^Wl!" -Stl^f*^^, SIti 

9 . mRNA(7)^^g{c>r^i^;-^-^cDNAcD5 ^ 5 'J -^fWi- S:;^7*T£Jo o 
mRNA tL. ■:f^^'r-X<0 $k¥-{C J: ^ RNA-DNA It^f^^ffMI' S I^M. 

RNA-DNA ^I^{:^^Jf^/?5cL-rL^^iiiRNAc7)5' Cap (7"^G ppp N)-»>< h 

T f -I^^ >5tT-^IS^ L /cRNA-DNA U^W^ . 1 ^igRNA ^ ttll0f-cj- § RNA 

Vm'r^- S C i (c J; «9 c (DU^m- C-, T f X y'ji-f^m'-^.'4- ^ XII, 7j^0^' 

T f >•■ L /cmRNA05li±SiC>fi j4!;-cf- 5 DNA ^^-j" -S^I^^f*^ , Hlffi 

fH(*±{c|It# L/C fTi'f- > -ti-T^Tt^fE-r SXJM. 

i ^#f|(c!:-^-^:.5^iliS:cDNA^ 1- y'^ 'J -©fPfiSmo 
1 0 . y'^ ^ -^-Zj^oligo dT-c£j^^ Sr^JM 8 ^ /c(-J: 9 ic=BiSic;3^/i^o 
11. 1 .4<flRNA ^^li'rt" SRNA .'^^(q-?!^^/;^ U 7 ^ u t -tr' I T ^, SIS^Ria 
5. 8 ~~ 1 0 c:)i.^#n/jW iI{C|2ft!c<?3^vio 

1 2. 5i!?i$n/:mRNAt7:)^^:S(z>[-JJ,t;i-^DNA ^t-W'j- 6 . 1 'MMM 

^^cDNA^iniiK-j-§t^>)<if .1 ~ 1 1 ©u-rn^'^ 1 3i(.cne$jctD^/±o 

1 4. 1 «5tf>^cDNAcO|H|lK^. 5^"^i$ny-cmRNAc07t^ia(C^^lt;-c|-aDNA ^i- 

2 n 
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W-cf-ofI^{*(C, DNA-RNA -'^•<•7■■'J .y K(7)RNA fl^Wif-r -Sa,> RNaso ^ftffl ^ 
1 5. DNA-RNA /N-fyj ■:/ K®RNA M^W-d-^RNase ;0<RNase H -c-^>?>tn^ 
1 6 . miZ^ntz'm 1 o:> 1 *ii^^S:cDNAli>ilM ch LT. M 2 (DcDM$M^^ 

m. L . i^intzm2 (Dcdnm'&^mk. T6±-m~mmcdm^ ^ □ - ji >y^-^§^- 

jRii 1 ~ 1 5 ^D^.^#n;^>^ 1 m^t^m(^tiit:o 

17. 1^ 1 cDcDNAiM<D3' JffiiCRNA t fzUdn\ ©tT U ^--v—^^ y- •> a > L 

n/ccDNAia^gisiJ i L- , ^--o =7 -r y- •> a > l /c ti- 'j ^^'-^ -o^QiiP.^ u 
r/'-?-'^-^'-^ ^ -7 - i LTs .^2 6DcDNAp.(7)^j^ic^<T^<i: -piM<ig 1 6 IB«SccO:^/io 

1 8. 3' J^(Cl#S!/^j: LfC^f^JG . 4i''JC . ■f^^)k . X(i^''JT ^^i53c-C-^-5.S|: 
^^ffl <• 1 c7)cDNAiao3' tUz 'j G . rf: ij c . U A . X(i 'J T ^\-^-)]]\ L 
/•ccDNAiyj^l^Mch L. /;^o^>. 'J =i'C . tI" 'J n'G . 'J ^J'T . X(i 

U 3-A -r -7- i L T. 1^ 2 cOcDNA$^.0^/5jc^aoI^J}<Ii 1 7 l'm,(r)-n'(^o 

19. 3' iiiiiJci^M^j: L JCri^' U G . ^t; U C , ^f; ij a . Xti^' U T ^^JjcfJ-^ 

i y;U7 ^ utt^ k ^ ^ >X7 i->--i?-c*)^tf5j<iI 1 8 iBi!c^?:»:^7io 
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0 0 0 
7Mp II II I 

f O- P- 0-P- 0-P- o- 

LfOj I I I 
Ifjl ^" °' 



HO OH 



IKn P f? 1? 

o-p-o-p-o-p-< 

I I I 

0" 0" 0" 



H 

Mil 
0 0 



7M, 



II 

H^^JIH 



? f? 
Q-P-O-P-O-P-O" 



r ^ 0 0 0 



N 



NH 



HO 



HO 



> 



Cap 




ioti^> Cap* 



A A A A A A 



<0H 
OH 



A A A A A A^Bioti: 
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full length cDNA ® Preparation of 1st strand cDNA synthesis 

AAAAAA 

— ' TTTTG4 



T 1 — 1 r- 

SMeQ 5Mcq SMcq SMcq 



T 1 r- 

SMe^;, SMeQ 5Me^ 



AAAAAA 
T T rjTG 4 



(D Biotinylaion of did groups 



full length cDNA 
^^^od^> CAP 

T 1 1 1— 

partial cDNA ^^^C ^^^C ^Me^ SMe^ 



CAP' 



T 1 1— 

5Mcq 5Mep SMqq 



full length cDNA 
^Bioti^> CAP ' 



(3) RNase ONE digestion 



T 1 r T" 

5MeQ 5MtQ SMtQ 5Mcq 



partial cDNA 



^^iod^> 



T — -T r 

CAP ^^'C 5Mep 5Mec 



magnetic 
beads 



' A A A A^^A^^iot^ 
A A AAA A'^^^^ 



A A A Ar--^3£2t 



Cg. 



A A A A;-..J^o/ 



' TTTTG4 



Oct 




CAP' 

avtdin 

full length cDNA 



® Capture of full length cDNA 

T 1 1 1 

SMcq 5Me^ 5Me^ 5MeQ 



AAAA 
TTTTq 
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magnetic 
^beads 




@ Capture of full length cDNA 
Biotin .^^Cap 



avidin 



1 I I \ 

5H6q SHe^, 5Me^ 5Md^ 



-A A A A 

T T T T Q 



full length cDNA 

(5) RNaseH digestion (removal from beads) 





Biotin 



Cap 



r— 1 — r 



T 



T T T 



SHe^ 5Vl%Q 5H«^ 5He(, 




© G tail addition by terminal deoxynucleotidyl transferase ^ o 
6 G G G I j .— t^^— |— ijt ^ 




5He^ SHe^ 5Me^ SHe^ 



0 oligo C primed second synthesis 



CCCC 
GGGG 




"rn — i — r 

SHe^ SMe^ SMe^, SMa^;. 



TTTT^o 0 
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